Purpose. The purpose of this study was to describe the development of an implementation strategy for the program and to evaluate the feasibility of building a registry and implementing patient-reported outcome measures (PROMs) in physical therapist practices.
Methods.
A stepwise approach using mixed methods was established in 3 consecutive pilots with 355 physical therapists from 66 practices. Interim results were evaluated using quantitative data from a self-assessment questionnaire and the registry and qualitative data from 21 semistructured interviews with physical therapists. Descriptive statistics and McNemar's symmetry chi-squared test were used to summarize the feasibility of implementing PROMs.
Results. PROMs were selected for the 5 most prevalent musculoskeletal conditions in Dutch physical therapist practices. A core component of the implementation strategy was the introduction of knowledge brokers to support physical therapists in establishing the routine use of PROMs in clinical practice and to assist in executing peer assessment workshops. In February 2013, 30.3% of the physical therapist practices delivered 4.4 completed treatment episodes per physical therapist to the registry; this increased to 92.4% in November 2014, delivering 54.1 completed patient episodes per physical therapist. Pre-and posttreatment PROM use increased from 12.2% to 39.5%.
Limitations.
It is unclear if the participating physical therapists reflect a representative sample of Dutch therapists.
Conclusion.
Building a registry and implementing PROMs in physical therapist practices are feasible. The routine use of PROMs needs to increase to ensure valid feedback of outcomes. Using knowledge brokers is promising for implementing the program via peer assessment workshops.
T he primary aim of modern health care systems is to realize optimal health outcomes for patients and populations and to deliver services that are of the highest possible quality. High-quality health care has been defined as care that is safe, timely, equitable, effective, efficient, and patient centered. 1 To upgrade the national policy on quality in The Netherlands, in 2013 the Royal Dutch Society for Physical Therapy (KNGF) initiated several pilot studies to develop and implement an innovative quality program, "Quality in Motion." The rationale for this program is to improve patient centeredness and the effectiveness of care by implementing patient-reported outcome measures (PROMs) in clinical physical therapist practices.
For this innovative policy on quality, a registry was established to collect data on patient characteristics, structure, processes, and PROMs at the level of physical therapists from the Electronic Health Record (EHR) systems of physical therapist practices. PROMs are questionnaires or single-item scales measuring outcomes that can be generic (eg, measuring pain) or condition-specific aspects of patient functioning. 2 PROMs are considered important for shared decision making, goal setting, and the monitoring of outcomes in the clinical process, as well as to increase the transparency of treatment outcomes when PROMs data are aggregated across patients. 3, 4 Such aggregated outcomes provide information for the improvement of quality and can be used by patients to choose health care providers. 2, 5 All data collected in the registry are used to provide continuous feedback on PROMs to the physical therapists via a web portal. Continuous feedback of the data supports a learning environment and can be an effective tool to enhance quality improvement and the accountability of care. 6 In addition, effective implementation strategies, such as the use of opinion leaders, audit and feedback, educational outreach, educational meetings, and workshops, can support such a learning environment. [7] [8] [9] [10] In summary, the use of PROMs in clinical practice and the feedback of data via the web portal were expected to support physical therapists and patients in shared decision making, goal setting, and the monitoring of outcomes in the clinical process, thus enhancing patient-centered care; support physical therapists in quality improvement activities; and allow physical therapists to provide transparency of treatment outcomes using aggregated PROMs data.
Despite the current interest in PROMs, their use at the level of clinical practice has been shown to be suboptimal. [11] [12] [13] [14] [15] Moreover, the implementation of PROMs at the aggregated level for quality improvement and transparency is in its early stages of development. Several initiatives have illustrated the possibility of using PROMs at the aggregated level, [16] [17] [18] but these efforts have not yet demonstrated the feasibility of integrating this use of PROMs on a wide scale. 2 To enhance the routine use of PROMs at these levels, it is essential to integrate the collection of PROMs data for multiple purposes. 2 An assessment of the feasibility of implementing PROMs for different purposes is important in determining whether the innovative policy on quality requires adaptation and is appropriate for further testing. 19 Therefore the aims of this article are to describe the process of the development and adaptation of the implementation strategy of the innovative quality policy and to evaluate the feasibility of 2 key elementsthe implementation of PROMs measurements in physical therapist practices and the delivery of data by physical therapist practices to the registry.
Methods

Study Design and Setting
The program was designed to allow gradual evidence-informed development of the implementation strategy based on continuous evaluation of pilot studies over a 4-year period between 2013 and 2016. The goal was to conduct 6 pilot studies with existing regional networks of primary care physical therapist practices. During these pilot studies, the feasibility was evaluated with a focus on the areas of acceptability, practicality, and implementation. 20 A mixed methods design was applied, using quantitative data collected from the patient records of the participating physical therapists via the EHR systems of the physical therapist practices and a questionnaire, and using qualitative data collected with semistructured interviews in individual physical therapists. All data were collected from a sample of physical therapists working in Dutch primary health care practice.
This article describes the interim results based on the first 3 pilot studies supervised by the project team, consisting of the author group (GM, SD, MM, RN, PW), all physical therapists and researchers at the Radboud University Medical Center, and leaders from the participating networks (RH, JD, HE), who were all physical therapists in clinical practice and board members of the participating networks. The 3 pilot studies were conducted from February 2013 to November 2014.
To achieve the aims of this research, a stepwise cyclical process of development, implementation, and adaptation was established in the first 3 consecutive pilot studies, applying action research by using the 7 steps of the Grol and Wensing implementation of change model ( Fig.) . 21, 22 This implementation of change model and action research followed an evidence-based approach, combining scientific evidence, ongoing data collection, and information obtained from participation of the physical therapists in the pilot studies as well as other stakeholders (ie, KNGF, health insurance companies, patient representatives, and EHR software vendors). [22] [23] [24] Early experiences in the first pilot study were used to redesign the second pilot study, and these experiences were then used to redesign the third pilot study. Prior to the start of each pilot study, input was obtained from the leaders of the participating networks during different meetings. This was deemed important because such opinion leaders can successfully promote evidence-based practice. 25 For data collection, a third trusted party, an independent entity overseeing the integrity of the database and the transaction of the data, was contracted to build the registry.
Step 1. Selecting the variables of interest for the implementation strategy. The first step entailed deciding which variables in terms of health conditions, patient characteristics, structure, process variables, and PROMs would be selected for data collection in the registry. The selection of health conditions was based on the prevalence of health conditions in Dutch primary care physical therapist practices. 26 The patient characteristics and process variables were selected based on the Dutch national clinical practice guidelines (CPGs) for record keeping in physical therapist practices. 27 The structure variables were identified by the author group. Patient characteristics and process and structure variables were included to enable case-mix correction and to link processes to outcomes of care for quality improvement purposes in a later phase of the Quality in Motion program, when routine data delivery and a registry with sufficient volume were achieved. The selection of PROMs was informed by recommendations in the Dutch national physical therapist CPGs for different health conditions. [28] [29] [30] [31] After the initial selection of potentially eligible PROMs, a final selection was made during a consensus procedure with a panel of experts (RO, SB, RS, PW, SD, GM), all physical therapists and expert researchers in outcomes measurement.
To allow the transfer of all data from the EHR systems to the registry, all (approximately 10) EHR systems were asked to deliver the data to the registry based on technical specifications. All data were collected monthly via the third trusted party based on a data protocol that complied with regulations for privacy and data transfer. All patients were asked for permission for the use of their data.
The study was approved by the Medical Ethical Committee of the Radboud University Medical Center (registration no. 2014/260).
Step 2. Analysis of actual performance. The web-based "PROM use self-assessment questionnaire" (see Appendix 2), evaluating self-reported PROM use in physical therapist practices, was sent to participating physical therapists via email at the start and on completion of each pilot study. This questionnaire was based on an existing questionnaire developed to assess knowledge and attitudes toward the use of measurement instruments in physical therapist practices. 32 This unvalidated questionnaire was adapted in collaboration with the initial developers (AS, SB, RP). Three items were deleted, as these questions presumed physical therapists did not have EHR systems, which all participants of the pilot studies were obliged to have. Three items were added inquiring how PROMs were used. Based on consensus among the author group, it was decided that parts 1 and 2, consisting of 18 and 10 items, respectively, would be included as outcome variables in the study. These parts measure the areas addressing the acceptability, practicality, and implementation of PROMs in physical therapist practices, consisting of 15, 4, and 9 variables, respectively. In total, 27 variables were scored using a 5-point Likert scale assessing the level of agreement, and 1 variable scored the percentage of PROM use with a 6-category response option. The variable "I use PROMs for the majority (>50%) of my patients" was defined as the primary outcome, as the implementation of PROMs was one of the key elements for evaluating the program.
Step 3. Barrier and facilitator analysis of the target group and setting. Semistructured interviews were administered to physical therapists who were involved in 1 of the 3 pilot studies and voluntarily participated. The therapists were selected based on their different roles, such as practice owner, employee, educator, or policy advisor. The goal of these interviews was to identify barriers and facilitators for the acceptability, practicality, and implementation of PROMs in clinical practice and to collect data from physical therapist practices in the registry. This information was used to adapt the implementation strategy (step 5). In this article, a summary of the general findings of the interviews is presented. The in-depth results will be published elsewhere.
Step 4. Development of a general implemen tation strategy. To inform the development of a general implementation strategy, recommendations from reviews of strategies for changing professional behavior were used and included the use of opinion leaders, audit and feedback, educational outreach, educational meetings, and workshops. [7] [8] [9] [10] Peer assessment, which has been proven to be an effective method to improve guideline-consistent clinical performance in physical therapy, 33, 34 was used as a specific method for audit and feedback. In peer assessment, professionals are evaluated by their peers and provide each other with performance feedback that triggers reflection and uncovers areas of clinical performance that need improvement. 35 Step 5. Tailoring the implementation strategy to the participating pilot groups. The implementation strategy was optimized using the action research approach, namely, "the systematic collection of information that is designed to bring about social change." 22 Based on the initial self-reported performance of participants in using PROMs (step 2), the analysis of barriers and facilitators (step 3), input from the leaders of the participating networks, and knowledge and experience acquired during the previous pilot studies, necessary adaptations were made to optimize the strategy during each consecutive pilot study. This tailoring process was necessary because research results cannot be used as a can opener. 24 "Generic knowledge can only seldom be taken directly off the shelf and applied without some sort of vetting or tailoring to the local context." 36 Step 6. Integration of changes in routine care. During the first pilot study, the concept of knowledge brokers was introduced to facilitate further integration of the use of PROMs in routine care. The knowledge brokers were volunteer physical therapists who provided a link between the researchers and their physical therapist colleagues by translating research evidence into local policy and practice in a 2-way process. 37, 38 In each pilot study, 6 to 8 knowledge brokers were selected from the participating group of therapists.
Step 7. Evaluating the self-reported and actual use of PROMs and data collection in the registry. To evaluate the effect of the implementation strategy on self-reported PROM use, differences in the responses to the selfassessment questionnaire at baseline and follow-up were analyzed. Changes in actual PROM use were assessed by summarizing the percentage of PROM use pre-and posttreatment and comparing these percentages before and after the pilot study.
The effect of the implementation strategy on collecting data from physical therapist practices in the registry was evaluated by analyzing the percentage of participating practices that successfully delivered data and the volume of treatment episodes collected via the EHR systems.
Data Analysis
Quantitative data analysis. The differences in the proportion of participants who provided responses in agreement concerning the variables included in the self-assessment questionnaire between the baseline and follow-up measurements were analyzed using McNemar's symmetry chi-square test for calculating the P-value. The initial response options "I completely agree," "I agree," "I am in doubt," "I disagree," and "I completely disagree" were dichotomized into "agree" and "disagree," combining the first 2 and the last 3 response options, respectively. The baseline and follow-up measurements were paired at the level of the individual physical therapist by using an anonymous unique identifier.
The data collected in the registry were used to calculate the increase in the percentage of practices that delivered data, the volume of the total treatment episodes, and the actual pre-and posttreatment uses of PROMs in each pilot study. All data were analyzed using IBM SPSS Statistics 20.0.
Qualitative data analysis. The semistructured interviews were transcribed verbatim and entered into Atlas.ti software for qualitative analysis. All interviews were analyzed by 2 researchers using template analysis. 39 The qualitative analysis identified the barriers and facilitators of the 2 key elements of the program (evaluating the different areas of feasibility in implementing PROMs in physical therapist practices and the delivery of data by physical therapist practices to the registry) and divided these into 4 levels: health care professional (PT), health care organization (physical therapist practice), innovation (PROM), and the sociopolitical context (eg, financial arrangements). These levels were derived a priori based on descriptions in the existing literature. 40 A framework of codes was developed and applied to all interviews. Coding discrepancies were reconciled in a team meeting involving the authors. In addition, input from the leaders of the participating networks was collected during different meetings. Both sources of information were used to adapt the implementation strategy and to optimize the feasibility of the implementation of PROMs and the collection of data in the registry.
Funding
The national program was funded by the KNGF. The pilot studies were cofunded by the participating networks and health insurance companies. The cofunding health insurance companies did not have a role in the study design, data collection, analysis or interpretation of the data, or the writing of the report.
Results
Step 1. Selecting the Variables of Interest for the Implementation Strategy
The selected health conditions were as follows: low back, neck, shoulder, hip, and knee problems. 26 For each health condition, 1 or 2 condition-specific PROMs and 4 generic PROMs were selected (Tab. 1). The variables selected to collect patient characteristics and the structure and process of physical therapist care are summarized in Appendix 1.
Step 2. Analysis of Actual Performance
The characteristics of the participating physical therapists are presented in Table 2 . The self-assessment questionnaire was completed by 76.6% of the physical therapists (N = 272) at baseline and follow-up. In the 3 pilot studies, these percentages were 72.2%, 82.7%, and 80%, respectively. Table 3 shows the results of the 3 pilot studies. At baseline, the 5 variables attaining the lowest implementation scores among the responding therapists were: (1) arrangements made concerning how to use PROMs (30.1%); (2) how to implement PROMs (34.6%); (3) PROMs being sent electronically to patients when possible (40.1%); (4) PROMs being administered by the patients themselves (43.0%); and (5) PROMs being used with the majority (>50%) of patients (43.2%). These results showed room for improvement, emphasizing the need for the active implementation of PROMs.
Step 3. Barrier and facilitator analysis of the target group and setting Semistructured interviews were conducted with 21 physical therapists 27-64 years of age (mean 52.9); 14 participants were male, 14 were owners of a clinic, 2 were employees, 3 worked in education, and 2 were policy advisors. All physical therapists were selected by the KNGF and invited to participate. In summary, the results show that the main barriers to the use of PROMs in clinical practice are in the areas of acceptability and practicality. Barriers at the level of health care professionals are related to the area acceptability, for example, lack of competence of physical therapists in routine PROM and resistance to changing behavior. At the level of the health care organization, these barriers were related to practicality, for example, insufficient time to implement the innova- tion and lack of availability of PROMs. At the level of the innovation itself, these barriers were related to the area acceptability, for example, the PROMs are too difficult or too long. At the level of the sociopolitical context, barriers were related to the area practicality, for example, the lack of user-friendly EHR systems (systems without a patient portal for online data collection) and the lack of integration of PROMs in the EHR (systems presenting PROMs separately from the patient record). Reported facilitators were related to practicality, that is, the availability of a core set of PROMs, the active involvement of physical therapists in developing the implementation strategy, and the fact that the physical therapists felt enabled to be more transparent about the results of their care. The role of health insurance companies as a stakeholder was perceived as both a facilitator and a barrier. Step
Development of the General Imple mentation Strategy
The imple men tation strategy comprised a multifaceted program with 5 interactive educational workshops in each pilot study provided by local opinion leaders. The first workshop included an introduction to the pilot study and instructions for the use of PROMs. Peer assessment activities were used during the second, third, and fourth workshops. Two peer assessment workshops aimed to facilitate the use of PROMs in clinical practice. Peer assessment was based on a simulated setting using patient vignettes, including PROM data, in which peers provided each other with feedback on performing the role of physical therapist. One peer assessment workshop aimed to provide performance feedback based on the pre-and posttreatment PROM scores of groups of patients. At the end of each pilot study, a fifth workshop was organized in which the overall results derived from the process and outcomes data for the regional network and physical therapist practices were presented and discussed.
Step
Tailoring the General Implemen tation Strategy to the Participating Pilot Groups
In Table 4 , the specific focus of the pilot studies, formulated together with the physical therapists, is set out. Five main adaptations were applied to the implementation strategy during the consecutive pilot studies to increase the practicality of data delivery and the use of PROMs in clinical practice. The 5 adaptations were: (1) the inclusion of an introduction workshop with all participating therapists; (2) the introduction of knowledge brokers; (3) intensifying the communication with the EHR vendors; (4) intensifying the support of the participating physical therapists for the manual delivery of data to the registry; and (5) inclusion of the short forms of selected PROMs (Tab. 4).
The first pilot study started in spring 2013, and the second and third pilot studies started at intervals of approximately 6 months. Initially, each pilot study was scheduled for a duration of 12 months. However, addressing technical barriers in extracting the data from the EHR systems to the registry took longer than expected, therefore, the durations of the first and second pilot studies were extended to 6 and 3 months, respectively.
Step 6. Integration of Changes in Routine Care
In the first pilot study, the project team provided educational staff for all 5 workshops. The idea of using knowledge brokers arose at the end of the first pilot study to allow the continuation of support for physical therapists in routine data collection after completion of the pilot study.
In the second pilot study, the knowledge brokers were appointed at the Table 4 .
Focus of the Pilot Studies and Adaptations to the Implementation Strategy a
Pilot Study
Focus of the Pilot Study Barriers Experienced in the Implementation Strategy
Adaptation of the Implementation Strategy
1
• Build infrastructure to extract data from EHR to the registry • Establish routine in data collection • Analysis of data based on pre-and posttreatment PROMs measurement • First experience with peer assessment to facilitate the use of PROMs in clinical practice
• Based on the results of the self-assessment questionnaire, a competence gap was identified, leading to resistance to change • The participating network needed more assistance to achieve successful implementation
• Before the start of the pilot study, an extra workshop with all physical therapists was introduced to increase competencies and decrease the resistance to change of the physical therapists by discussing the added value of PROMs in the process of care • During the pilot study, knowledge brokers were introduced to further integrate the use of PROMs in routine care upon completion of the pilot study 2 • Knowledge brokers were trained in stimulating routine PROMs use by their colleagues and to provide support during the peer assessment workshops • A strong focus was still put on building the data infrastructure for extracting data from EHRs to the registry
• Physical therapists experienced difficulties in manually uploading data from their EHR to the registry.
• The communication with the EHR vendors was intensified to emphasize the need to innovate their systems in order to facilitate the use of PROMs. This resulted in improvements in data extraction from the EHR to the registry, which became much easier and less time consuming • Support for the participating physical therapist practices in delivering their data to the registry on a monthly basis was intensified to increase data delivery. This support consisted of reminders sent before the deadline for each delivery. In addition, a help desk was installed to address questions the physical therapists had concerning the delivery of data 3
• Knowledge brokers were trained to become independent lecturers in educating their colleagues in peer assessment activities to implement the quality program
• The length of some of the selected PROMs was seen as a barrier
• After the third pilot study, the short forms of selected PROMs (Quick DASH, HOOS-PS, and KOOS-PS) were implemented to increase the feasibility of implementing PROMs in clinical practice (Tab. 2) start and they were included in the decision-making process in tailoring the implementation strategy. They were part of the implementation strategy and provided support in the peer assessment workshops, with an increasing role in integrating the use of PROMs in physical therapist care. The project team provided training and supervision of the knowledge brokers throughout the pilot study. Learning from the experience in the second pilot study, the role of the knowledge brokers was further increased in the third pilot study by giving them more responsibilities during the peer assessment workshops. As a result, the knowledge brokers were able to play a major role during the third pilot study, a role that they continued to perform after the pilot study ended.
In addition to the increasing role of the knowledge brokers, the leaders of the participating networks developed their leadership roles during the pilot projects in establishing policy for continuous quality improvement within their networks of physical therapists, as well as in collaborating with stakeholders.
Step 7. Evaluating the Self-
Reported and Actual Use of PROMs and Data Collection in the Registry
At follow-up, the self-assessment questionnaire showed significant improvements for variables related to the 3 feasibility areas acceptability, practicality, and implementation (Tab. 3). The proportion of physical therapists who reported using PROMs with the majority of their patients increased significantly to 10.7% (95% CI 3.8-17.6; P-value ≤.001). Actual PROM use pretreatment increased from 25.5% to 71.2%, and the overall pre-and posttreatment PROM use increased from 12.2% to 39.5%. Analyzing the pilots separately, similar results were found, showing the greatest increase for the outcomes in the third pilot study (Tab. 5).
In July 2014, 65.2% of the participating practices delivered data to the registry; this percentage increased to 92.4% in December 2014. Each pilot study showed a clear increase in terms of percentage, with the biggest increase in the third pilot study (Tab. 5). A similar increase was found in the volume of patient records with completed treatment episodes. In July 2014, the registry contained an average of 12.9 completed patient episodes per physical therapist; this increased to 54.1 completed episodes in December 2014. The third pilot study showed the greatest increase (Tab. 5).
Discussion
This study shows that the implementation of PROMs in physical therapist practices and collecting data in a registry are feasible. The implementation strategy resulted in an increase in the percentage of self-reported and actual PROM use, an increase in the percentage of practices that delivered data to the registry, and an increase in the number of patient episodes collected in the registry. The iterative process of developing and adapting the implementation strategy, together with the participating networks, enhanced the joint responsibility. Important adaptations to the implementation strategy applied within the consecutive pilot studies were as follows: (1) organizing an introduction workshop; (2) introducing knowledge brokers; (3) intensifying communication with the EHR vendors; (4) intensifying the support of the participating physical therapists in their manual delivery of data to the registry; and (5) inclusion of the short forms for selected PROMs.
Although a systematic approach to implementing PROMs was employed, the innovative nature of the study did not allow for a clear schedule in terms of content and timeline. The first 2 pilot studies took longer than anticipated, mainly due to technical issues with data extraction to the registry. Notwithstanding these difficulties, significant improvements were obtained for most of the variables in the self-assessment questionnaire, such as the primary outcome variable measuring self-reported PROM use. Nevertheless, a negative score was obtained for the administrative burden of PROMs on physical therapists and the burden for the patient as perceived by the physical therapist.
These 2 results underpin the importance of the introduction of short forms of the PROMs. In addition, the baseline results of the questionnaire contradict the results of the interviews concerning the availability of PROMs and competences in using PROMs. These contradictions may be explained by the fact that the opinions of the interviewees differed from the opinions of the majority of the therapists who responded to the self-assessment questionnaire.
Actual PROM use also showed an increase in measurements pre-and posttreatment. This increase was found within each pilot study, showing the greatest increase in the third pilot study. However, the data in the registry revealed that pre-and posttreatment PROMs were still limited. This shows that the implementation of PROMs in physical therapist practices has room for improvement, as previously identified. 12, 13 Although no specific predefined target was set for PROM use, a higher percentage of pre-and posttreatment measurements was expected. The main gap in data collection was caused by a lack of posttreatment measurements. During the interviews, physical therapists reported having difficulty in changing their behavior to administer the posttreatment measurements. Moreover, they reported that administering PROMs was difficult when EHR systems did not provide patient portals that enabled collection of PROM data via email.Finally, the delivery of data to the registry did increase with each pilot study, with the greatest increases in the second and third pilot studies.
During the consecutive pilot studies several adaptations were made to the initial implementation strategy. An extra workshop was scheduled to increase competencies in using PROMs in clinical practice and to lower the resistance to change. Knowledge brokers were introduced to facilitate the further integration of the use of PROMs in routine care. Their role became more prominent over the course of the different pilot studies. The use of knowledge brokers is promising for further implementation of the program via peer assessment strategies. However, voluntary commitment may not be sustainable. In Canada, professionally trained and fully employed knowledge brokers have been introduced to oversee multiple projects. 41 To develop the position of knowledge brokers, studies are needed to evaluate their competencies and roles in greater depth. Moreover, to ensure the sustainable use of knowledge brokers, some sort of compensation should be established.
In addition, after intensifying the communication with EHR vendors, they improved their systems, facilitating the registration and extraction of data to the registry; moreover, physical therapists received greater support when having difficulties uploading data. The final adaptation, after the third pilot study, was the introduction of the PROM short forms, minimizing the administrative burden.
Strengths and Limitations
A specific strength of this study is the innovative means of data collection, using technological possibilities to collect a large sample of "real-world" data in a large cohort of physical therapists. This "real-world" data made it possible to pioneer outcome measurements in stimulating patient-centered care and improving quality in clinical practice. 
Implications for Further Development and Policy
The program "Quality in Motion" is halfway through its 4-year development period and is still in the process of increasing the routine for data collection. Several steps are being explored within the next phase. First, the current networks need further support to maintain and expand their routine in data collection. Second, new pilot studies will start to further develop the emerging implementation strategy, in which knowledge brokers play a vital role, as well as addressing barriers to implementation, such as the lack of online portals in the EHR systems. Third, benchmarking tools based on the PROMs results will be developed, providing continuous feedback to facilitate quality improvement activities. For the development of these tools, the use of patient characteristics, process variables, and structure variables will be essential to apply the necessary case-mix adjustment and to stimulate quality improvement by linking processes to the outcomes of care. Fourth, the experiences of peer assessment strategies and quality improvement based on health outcomes measurement will be used to inform the development of an audit system. This system is expected to become another key element of the quality program.
There have been several other initiatives establishing outcome registries in physical therapy, providing excellent opportunities for sharing knowledge and collaboration. One example is the American Physical Therapy Association (APTA), which has initiated the Physical Therapy Outcomes Registry at the national level. 44 The further development of such outcome registries should integrate the technical development of the registries themselves with a robust implementation strategy, facilitating meaningful use of PROMs data in clinical 
Conclusions
This study shows that collecting data in a registry and implementing PROMs in physical therapist practice are feasible, although the use of PROMs still shows room for improvement. The iterative process in developing and conducting the pilot studies, in collaboration with the participating networks, has enhanced joint responsibility for the initiative, and the use of knowledge brokers is promising. Despite these results, several barriers, such as the support of EHR systems in the implementation of PROMs, need to be overcome to improve the overall results. Data in the registry can be used for quality improvement purposes in a safe setting, but the system is not yet sufficiently robust for performance measurement for external accountability purposes. 
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